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Introduction 

This audio-visual program, RSV Governor Operation is 
a part of Module 4 of Pre-Tech, Pump and Governor 
Operation. You should have completed Modules 1 
through 3 and the assigned Pump Operation programs 
before you begin this program. 

This module consists of eight audio-visual programs. 
Each program has a separate review guide and exer¬ 
cise. You will be required to complete from one to all 
eight programs, depending on the program track that 
you have been assigned to by your instructor or super¬ 
visor. These audio-visual programs will introduce you to 
the theory of operation for several selected pumps and 
governors. This program introduces you to the RSV 
governor and explains how the governor operates, the 
proper nomenclature of the governor parts, and how 
the various parts function to effect governor operation. 


Program Objectives: RSV Governor 
Operation 

When you have completed RSV Governor Operation 
you will be able to: 

1. Indentify governing forces. 

2. Describe the function of the guide sleeve. 

3. Describe adjustments which modify spring and fly¬ 
weight force. 

4. Describe governor linkage operation. 

5. Describe low and high speed regulation. 

6. Describe the full load stop. 

7. Describe the operation of the torque control device. 

8. Describe operation at start-up. 

9. Describe operation at breakaway. 
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Special Equipment 


To complete this program you will need the RSV 
Governor Operation audio-visual program, the 
appropriate play-back equipment, and this review guide. 
The different types of audio-visual presentations 
(formats) and the types of required equipment to view 
each format are listed below. Read the operating 
instructions for the equipment you will be using before 
attempting to view the programs. 

Slide/Tape Format 

You will need either an automatic slide/tape player or a 
manual slide projector and separate tape player. Side A 
of the cassette tape has inaudible pulses which trigger 
the advance mechanism of automatic slide/tape play¬ 
ers. Side B of the tape has tone pulses which you can 
hear to indicate when you should advance to the next 
slide. Before you begin, be sure that you are using the 
correct side of the cassette tape for the equipment you 
are using and rewind the tape completely to be sure 
you are at the start of the program. 

Filmstrip/Cassette Tape Format 

You will need either an automatic filmstrip/tape player 
or a manual filmstrip projector and separate tape play¬ 
er. Side A of the cassette tape has inaudible pulses 
which trigger the advance mechanism of automatic film¬ 
strip projectors. Side B of the tape has tone pulses 
which you can hear to indicate when you should ad¬ 
vance the filmstrip to the next scene. Before you begin, 
be sure that you are using the correct side of the cas¬ 
sette tape for the equipment you are using and rewind 
the tape completely to be sure you are at the start of 
the program. 


Film/Tape Cartridge Format 

Because of the variety of film/tape cartridge players 
available, we have not included instructions for this 
equipment. Be sure to read the operating instructions 
that come with the equipment you are using before 
viewing the audio-visual program. 

If you have any questions about how to use the audio¬ 
visual equipment, see your supervisor or instructor. 


Special Instructions 

Do Not use or refer to the review guide until you have 
finished viewing the audio-visual program or you are 
instructed to do so. The visuals in the program are 
produced in colors which present important information. 
The black and white reproductions of these visuals used 
in the review guide may not show the discrimination 
between these colors and, therefore, may not 
completely present the information from the color visual. 
In addition, the audio-visual program may have been 
revised with updated visuals which may not be reflected 
in the review guide. These changes in visuals will not 
alter the meaning or content of the information 
contained in the review guide. 

Start the audio-visual program, RSV Governor Opera¬ 
tion, at this time. Sit back and let the colors, motion, 
and sound help you learn. When the program ends, 
turn to page 3 and continue as instructed. 


Note 

The audio-visual program will Stop from time to time 
when viewed using automatic playback equipment. 
These stops are included to provide an op¬ 
portunity to review the information that has been pre¬ 
sented to that point. When you are ready to continue, 
press the Start button on the playback equipment. 
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Review Exercise: RSV Governor Operation 


Now that you have finished viewing the audio-visual 
program, complete this review exercise. If you have a 
problem answering any of the questions, use this re¬ 
view guide to locate the correct answer. The numbers 
following each question indicate the range of scenes 
where the correct answer can be found. 

Fill in the correct word or words to complete the following statements. 

1. Spring force in the governor tends to add_(12-15) 

2. Flyweight force in the governor tends to_rack. (12-15) 

3. Adjusting the rocker screw on the swivel lever changes pretension on the 
_spring. (81-84) 

4. The high speed stop limits_angle. (81-84) 

5. The full load stop limits the travel of the_ 

_(68-70) 


6. The_spring in the tensioning lever 

opposes flyweight force to add rack. (72-75) 

7. At low cranking RPM, flyweight force is__ than 

the starting spring force. (51-54) 

8. When the engine is placed under a load, the governor_ 

the rack to hold RPM. (89-91) 


9. At idle, flyweights force the_ 

against the bumper spring. (61-64) 

10. Torque control_rack travel as RPM increases. (73- 

76) 

11. At breakaway, the guide sleeve and the linkage system moves the rack to prevent 

engine_(77-79) 

12. The shut off lever pivots the_ 

to pull the rack towards zero. (86-87) 


When you have finished this exercise, review your an¬ 
swers. Then show the completed exercise to your in¬ 
structor or supervisor. Have your instructor or supervi¬ 
sor record your progress on the Student Progress 
Sheet. 

Go on to the next audio-visual program or module as¬ 
signed to your program track. 
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3. RSV governor operation; when you finish this program, 



4. ... brought to you by Bosch, you’ll learn basic governor operation 

to help you do a better job of repairing and testing the governor. 
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5. You’ll find the RSV governor on many engines, usually on off- 
highway applications. These engines generally require part -load 
governing. 



6. In this program, you’ll learn to recognize the RSV governor by its 
shape, its levers and adjustments; and you’ll see what happens in¬ 
side as the governor controls the rack in the pump according to 
rpm. 



7. To show how rack travel changes,—as rpm changes— graphs- 
relating rack-to-rpm are often used to explain calibration and test¬ 
ing. Here’s what to look for: 



8. How the RSV provides part-load governing, stabilizing rack travel at 
all speeds between low idle, and rated speed. 
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9. How the governor positions the rack according to rpm in diesel 
governing terms—start, full-load, torque control, rated speed, 
breakaway, low idle. Look for the way the RSV governor positions 
the rack using a combination of two lever systems. 



10. In one system, the forces system, one set of levers balances fly¬ 
weight forces against spring forces. You’ll see this in a cutaway 
governor, and in schematic diagrams. 



11. In the linkage system, other levers link flyweight motion to rack trav¬ 
el. The two systems are separate but they work together. 



12. In any in-line pump, the governor moves the rack to turn the plung¬ 
ers to control the engine speed. All right, let’s get down to some 
detail. 
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13. The RSV operates on a balance of forces between one main¬ 
spring, and flyweights. Spring force tends to add rack travel; fly¬ 
weight force tends to reduce it. 



14. These parts are shown in this diagram of the forces system. Fly¬ 
weight force tends to balance spring force. 



15. With the control lever, the operator can change engine speed and 
power by changing the force from the main spring. — But first, 
let’s see how the flyweights move the rack to control engine speed. 
Operating with the forces system, 



16. ... the linkage system connects the flyweights to the rack. Let’s 

follow the motions, one step at a time, beginning with the flyweights. 
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17. When rotated by the pump cam shaft, governor flyweights will de¬ 
velop centrifugal force. The faster the rotation, the more the 
weights will fly out, and the more force will be developed. 



18. The guide lever will be moved by the guide sleeve (sometimes 
called the guide bushing) as the flyweights move outward. 



19. In the diagram and in the cutaway, you can see how the guide 

lever hinges from the top on a pin, and is angled outward near the 
bottom. 



20. When the shaft is spinning and the weights fly out, the guide sleeve 
pushes the guide lever outward to the position shown in red. 
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21 . 


Look at it in the cutaway. As the flyweights fly out, the guide sleeve 
moves the guide lever like this, from the white outline to the red po¬ 
sitions. 




Alongside the guide lever is the fulcrum lever, attached by a pivot 
pin to the guide lever. The fulcrum lever may be on this side, or on 
the other side, depending on the location of the rack in the pump. 



You can see how the fulcrum lever is hinged from the bottom. The 
pivot pin connects it to the guide lever. 



24. When the guide sleeve pushes the guide lever, the pivot pin moves 
the fulcrum lever to the position shown in red. The action of the 
two levers is something like a pair of scissors. 
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25. The link connects the fulcrum lever to the rack in the pump. 



26. So when the pump shaft is spinning, the weights and guide sleeve 
move the two levers and the rack to the red position. 



27. In this cutaway, the fulcrum lever is on the far side. Flyweight action 
moves the two levers as shown in red. Notice the guide lever is a 
double lever with space between. You’ll see why in a minute. 



28. You may stop now for review of the linkage system. Through the 
linkage system, flyweights moving outward move the rack for re¬ 
duced delivery. 
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FORCES 

SYSTEM 


29. Now let’s look at the forces system. 





31. Through the tensioning lever, it fits in that space between the two 
parts of the guide lever and hinges from the same pin. 



Spring tension pulls the tensioning lever against the guide sleeve. 
Spring force tends to keep flyweights from moving outward. 
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33. When the weights fly out, the tensioning lever is pushed like this, 
stretching the main spring. The guide sleeve can only move when 
the tensioning lever allows it to move. 



34. Beginning with the position shown in white, the tensioning lever, 

under tension of the main spring, moves left as shown in red, allow¬ 
ing the guide sleeve to move.—So it is the tensioning lever, 



35. . . . which allows the guide sleeve to move the guide lever. 



36. The guide lever moves the fulcrum lever, in a scissors action. 
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37. Movement of the fulcrum lever causes the link to pull the rack. 




38. Put it all together as the flyweights move outward: in the upper left, 
the tensioning lever and the main spring tend to counter the fly¬ 
weight force on the guide sleeve; in the upper right, the flyweights 
push the guide sleeve out, moving the guide lever; the guide lever 
moves the fulcrum lever; and the fulcrum lever moves the link and 
rack. You may stop now for review of the forces system. 



The control lever, fastened to the swivel lever, can change main 
spring tension to change engine speed. Let’s see how. 


B 40. The angle of the swivel lever helps to determine the pull of the main 

spring on the tensioning lever. This is the high-speed position; this 
puts the most spring tension on the lever. 
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41. The low-speed angle reduces the tension of the spring on the ten¬ 
sioning lever. It also reduces the leverage, affecting regulation. 



42. Main spring tension is reduced when the lever is moved to the low 
speed position, shown in red. 



43. Let’s summarize these systems on the governor. In the linkage sys¬ 
tem, the guide lever is moved by the flyweights and guide sleeve. 
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It adds up to the systems working together: through the linkage, 
the flyweights move the rack; —through the forces system, the 
spring controls the flyweights. Before you go on, 
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LINKAGE FORCES 



INTERMISSION 


49. . . it’s time for intermission. Stretch a bit, and be sure you under¬ 

stand these systems before you go on to study how the governor 
controls engine operation. Now that you understand how the link¬ 
age system works with the forces system, 


50. ... let’s see how these parts of the RSV governor control rack 

travel according to rpm. —To add rack for starting, 


• START SPRING 

• LOW SPEED STOP 

• BUMPER SPRING 

• FULL LOAD STOP 

• TORQUE CONTROL 

• HIGH SPEED STOP 

• SHUT-OFF 



51. ... the RSV governor has a start spring. In the upper picture, the 

rack is at zero.—In the lower picture, the starting spring has pulled 
the fulcrum lever, the link and the rack to the start position, about 
21 millimeters. 



52. At cranking speed, the governor should move the rack to maximum 
travel. When the key is turned to start, 
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53. ... these are the forces which could move the rack. When start¬ 

ing spring force is greater than flyweight force, as at cranking 
RPM, the rack is moved to start position. 



In cold weather, some operators advance the power control. If you 
think about it, you’ll see how this adds main spring force to help 
hold the rack in start position. You may stop now for review of 
starting. 



55. How does RSV regulation provide good control of engine speeds? 
At low-idle, the engine is being governed on the low speed curve. 



The low speed stop is an adjustable screw on the rear cover. (See 
how it passes through an opening in the tensioning lever.) 
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57. Inside the governer, the low speed stop touches a rocker on the 
swivel lever to limit rearward travel. When you adjust this stop, that 
changes the swivel lever angle; and that changes main spring force, 
and the idle speed of the engine. In a few RSV governors, this 
screw serves as a shut-off stop. 



58. The low-speed stop limits the low-speed angle of the control lever 
on the governor, and limits travel of the power control in the cab. 
When the rocker is against the low speed stop, 



59. . . . the swivel lever is pulling the main spring with small leverage 

on the tensioning lever. The forces on the rack are balanced, low 
main spring force—low flyweight force at idle. What happens to this 
balance of forces, 



60. ... when the operator adds or removes a load from the engine? 

How does the governor provide regulation to stabilize? 
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61 . 



BUMPER 

SPRING 


In the RSV governor, the bumper spring (sometimes called the 
auxiliary spring) can push against the tensioning lever to assist the 
main spring. 



Consider action at low idle: normally, the bumper spring is just be¬ 
ginning to press against the tensioning lever. When load is added, 
speed drops and flyweight motion allows the tensioning lever to be 
pulled to the right, adding rack. Bumper spring has no effect. But, 
during unloading, as speed increases, flyweights push the ten¬ 
sioning lever to the left, compressing the bumper spring; that’s how 
bumper-spring force is added to stabilize regulation. 



Without the bumper spring, during unloading, rack travel could re¬ 
duce too quickly, causing engine surge. But the bumper spring sof¬ 
tens regulation, stabilizing engine rpm. Although the bumper spring 
is adjusted at idle, the bumper spring, 



. . . softens regulation when the engine is unloaded at any speed. 
When load is added, the bumper spring does not touch. As the en¬ 
gine is unloaded, bumper spring force combines with main spring 
force to slow down rack travel. You may stop now for review of 
idle, and bumper spring regulation. 
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65. 


From idle, the operator decides to move out at moderate speed. 
How does the governor control the rack for part-load and full-load 
regulation as affected by the full-load stop and by torque control? 




66. As the operator calls for power, the governor will increase rack like 
this for a given part-load rpm. 



67. As power is added, movement of the swivel lever stretches the 

main spring, adding force to the tensioning lever. With main spring 
force greater than flyweight force, rack travel is added to speed up 
the engine. —The addition of rack is limited, 



68. ... by the full-load stop. When you adjust this stop, you change 

how far the tensioning lever can travel. 
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70. Vehicle speed becomes steady when flyweight force matches 
spring force. Within limits of engine power, RSV governing will 
maintain speed even if the load changes. You may pause now for 
review of the full-load stop. 



71. In most applications, extra rack is provided in the mid-speed range 
for added torque. This is provided by a torque control device. 



In the tensioning lever, the torque control capsule provides added 
rack travel in the low and middle speed ranges. 
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73. In the low and mid-speed range, the torque control capsule extends 
from the tensioning lever; so, even though the lever is against the 
full-load stop, the torque capsule pushes the guide lever to the 
right. That’s how the torque capsule allows extra rack travel. 



74. If you consider the lower red line as the rack travel normally permit¬ 
ted by the full-load stop, torque control increases rack by the 
amount the capsule extends from the tensioning lever. 



In the top picture, the spring is extended to add rack travel. In the 
bottom picture, at rated speed, greater flyweight force has com¬ 
pressed the torque capsule. You can see the guide lever has been 
moved left to reduce rack travel. —In both pictures, the tensioning 
lever is against the full-load stop. 



76. As rpm increases toward rated speed, the torque capsule gradually 
collapses to reduce rack travel to the original full-load rack setting, 
controlling smoke and other emissions. You may stop now for re¬ 
view of torque control. 
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At rated speed, what are the forces on the rack? Spring force is 
matched by flyweight force for rated speed delivery. But as rpm 
rises higher, 




79. The guide sleeve, and the linkage system move the rack for 
breakaway to prevent engine overspeed. 



From rated speed, a small increase in rpm pulls the rack toward 
breakaway. —High idle means the rack is pulled to limit engine rpm 
with no load on the engine, such as with the control lever at full 
power and the clutch disengaged. 
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81. 


HIGH 

SPEED 

STOP 



When the control lever is at full, outside the cover, this high speed 
stop limits control lever angle. The lever angle helps determine high 
speed regulation by its effect on the force of the main spring. It 
changes how far the swivel lever can be moved to increase the lev¬ 
erage and so, increase main spring force. 



82. By limiting control-lever angle, the high speed stop sets breakaway. 
It can be adjusted to limit the leverage of the swivel lever, and that 
limits the force from the main spring to limit high idle.—You can 
also adjust regulation, 



. . . and limit rpm at high idle by adjusting this screw on the swivel 
lever. Reached with a screwdriver through the top access hole, this 
provides coarse adjustments of main spring pretension. 



84. High speed regulation changes when this rocker screw is adjusted. 
Because this changes the pretension of the main spring, it changes 
rpm and rack at rated speed and breakaway, requiring other adjust¬ 
ments. —This screw must be adjusted along with the high-speed 
stop. 
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SHUT 

OFF' 

FULCRUM 

LEVER 


85. In most RSV governors, the engine is shut off by pivoting the ful¬ 
crum lever. 



86. What happens when the stop control is pulled? 



87. That pulls the shut-off lever moving the fulcrum lever like this. It ro¬ 
tates the fulcrum lever on the pivot pin, pulling the rack toward 
zero, stopping the engine. In a few RSV governors, (those without 
a shut-off lever) the engine is stopped by pulling the control lever all 
the way back. 



88. In this program, you have seen how the RSV governor provides 

pump control and part-load governing for many off-highway applica¬ 
tions. 
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89. You have seen how the linkage system transmits flyweight motion 
to the rack, working with the forces system, which balances fly¬ 
weight force against spring force. 



90. In the linkage system, as the flyweights fly out with increasing rpm, 
they push the guide sleeve. The guide sleeve moves the guide le¬ 
ver. In a “scissors” action, that moves the fulcrum lever, pulling the 
link and rack. 



91. In the forces system, the main spring pulls the tensioning lever 
against the guide sleeve. That determines how the flyweights can 
move the rack to hold the desired rpm according to load. 



92. Changing the angle of the control lever with the swivel lever con¬ 
trols main spring tension, and therefore controls engine speed. 
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93. 


You have seen control of rack travel according to rpm, at start, and 
at low idle, with control lever angle set by the low-speed stop. 




You have seen how the bumper-spring stabilizes regulation by add¬ 
ing spring force during unloading. 




96. Remember as rpm increases toward rated speed, the torque con¬ 
trol capsule gradually collapses to reduce rack travel to the full-load 
setting. 
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97. 


At rated speed, the high speed stop limits control lever angle and 
high speed regulation, breakaway, and high idle. 




98. Finally, you’ve seen how to stop the engine. Pulling the stop control 
pulls the rack toward zero like this. Now you have a better under¬ 
standing of how it operates, 




100. Black 
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Review Exercise Answer Page: RSV Governor Operation 


1. rack 

2. reduce 

3. main 

4. control lever 

5. tensioning lever 

6. torque control 

7. lower 

8. moves 

9. tensioning lever 

10. reduces 

11. overspeed 

12. fulcrum lever 


